The absorption of macromolecules was analysed by measuring serum concentrations of human a-lactalbumin after feeding human milk, using a competitive radioimmunoassay. The control group consisted of 78 children fed by cows' milk formula; concentrations of alactalbumin in their serum were low. The median concentrations in the different age groups varied between 7-13 pg a-lactalbumin/ 1 serum/i human milk/kg body weight.
It is generally accepted that antigenic macromolecules can penetrate the small intestinal mucosal membranes in quantities that may be of immunological importance.1 2 This transfer is more pronounced at an early age and even more pronounced in preterm infants. 3 It is tempting to speculate that the increased absorption of macromolecules in neonates is a natural phenomenon leading to a state of tolerance to common food antigens. Studies in animals indicate that it is easier to induce immune tolerance in younger animals given dietary antigen from birth. 4 5 It has been reported that patients with allergic diseases have an increased permeability to macromolecules through the small intestinal mucosa.1 6 7 It is possible that an increased absorption of macromolecules may be a part of the atopic constitution. It is also possible that an allergic reaction to food antigens may itself lead to an increased macromolecular absorption.
Methods of studying the permeability of the human intestine are based on In our studies we chose human a-lactalbumin (molecular weight 14 000), which is the dominant whey protein of human milk, as a marker of macromolecular absorption.9
The aim of this study was to determine whether absorption of human a-lactalbumin was increased in children with suspected cows' milk allergy, before elimination of cows' milk, and after a cows' milk challenge. Figure 4 shows the median serum alactalbumin concentrations in all the groups of children. The serum a-lactalbumin in children with cows' milk allergy and children with symptoms upon cows' milk challenge are more than 10 times higher than in the control group and children with no symptoms upon challenge with cows' milk.
Discussion
This study has shown that children with cows' milk allergy, before starting treatment with a cows' milk free diet, have serum concentrations of a-lactalbumin that was more than 10 times higher than those in age matched controls. The concentrations were increased whether the children presented with intestinal or skin symptoms. The highest serum values of alactalbumin were found in children with gastrointestinal symptoms. Small intestinal mucosal damage caused by the allergic reaction could have been one reason for the increased absorption of a-lactalbumin.
Alternatively increased gut absorption of macromolecules may be present in all individuals predisposed to allergy. We were unable to find any correlation between serum IgE and serum a-lactalbumin concentrations in the children with cows' milk allergy. Many children with cows' milk allergy, however, do not have an IgE mediated allergy but a cell mediated immune reaction giving rise to The present study has shown an increased absorption of human a-lactalbumin in children reacting to the cows' milk challenge. This could be explained in two ways: firstly, the jejunal mucosa in infants with cows' milk allergy could be damaged after exposure to cows' milk, allowing absorption of relatively large amounts of macromolecules. Secondly, an increased macromolecular absorption may be seen in these children even when free of symptoms during a cows' milk free diet.
Savilahti studied the intestinal mucosa after a milk challange. 9 He showed that at the time of clinical relapse there was a two to four times increase in the numbers of IgA and IgM containing cells in the jejunal mucosa. He suggested that cows' milk was the agent responsible for this local intestinal reaction, which coincided with the development of clinical symptoms. Further longitudinal prospective studies are needed including the repeated analyses of human a-lactalbumin absorption, to elucidate whether increased macromolecular absorption is part of an allergic constitution. Further studies are also necessary to determine whether absorption of human a-lactalbumin can be used as an objective method to measure the reaction to cows' milk after a cows' milk challenge.
In conclusion it has been found that increased absorption of proteins as measured by serum content of human a-lactalbumin occurs in children with cows' milk allergy. Whether the increased macromolecular absorption is a part of an allergic constitution or results from mucosal damage remains to be elucidated.
